Structural and microtubule binding properties of tau mutants of frontotemporal dementias.
Several mutations in the gene encoding the microtubule-associated protein tau are responsible for the formation of neurofibrillary inclusions in frontotemporal dementia with Parkinsonism linked to chromosome 17 (FTDP-17). Here we present the high-resolution characterization of the conformational properties of two FTDP-17 mutants of the four-repeat domain of tau, P301L and DeltaK280, and their properties for binding to polyanions and microtubules. Multidimensional NMR spectroscopy shows that the mutations do no lead to a significant increase in the level of beta-structure in their monomeric state, even though the mutations strongly promote beta-structure during aggregation. However, local structural changes are induced in the second repeat. These changes only weakly affect the binding to the polyanion heparin, which promotes paired helical filament formation. The extent of binding to microtubules, however, is strongly decreased. Our results demonstrate that the reversible binding of tau to microtubules involves specific interactions, which are not essential for binding to polyanions.